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Abstract: University courses should have both breadth and depth. However, most courses in universities only focus on the 
breadth construction, while neglecting the depth construction, resulting in students being unable to apply the knowledge 
they have learned to conduct research or solve real-world application problems. The students’ high-level abilities are 
insufficient and not well-trained. Therefore, in this paper, we propose a T-structured course design method to ensure 
both breadth and depth of a course. The proposed T-structured course design method includes four aspects: T-structured 
course contents, T-structured teaching activities, T-structured examination formats, and T-structured homework difficulty. 
By applying our proposed T-structured course design strategy to the course Optimization Algorithms and Intelligent 
Computing, good results are achieved, demonstrating the applicability of our proposed strategy.
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1. Introduction
In university education, for students to deeply understand the contents of the course and proficiently master 
the methods introduced in the course, it is necessary to have both “breadth” and “depth” when teachers are 
designing the course.

“Breadth” refers to the requirement that the content introduced in a course must be comprehensive [1,2], 
so that students can have a comprehensive and complete understanding of the discipline field the course 
covers. After knowing the whole picture, students are able to determine the appropriate solutions to solve 
the encountered problems in their work and study in the future. Without “breadth,” although students can 
proficiently use one or two techniques to solve problems, they will not be able to understand the differences and 
connections between methods, and will be in a state of partial understanding. Therefore, the breadth of teaching 
content determines students’ perspectives.

“Depth” means that the contents of a course should be learned in a deep way [1]. After studying a course 
deeply, students should become proficient in a certain technique within the course, in order to achieve the 
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effect of being able to apply it to solve practical problems skillfully. The depth of a course is one of the major 
factors influencing the ability of a student to tackle practical problems, i.e., the depth of a course determines 
its practicality. Only the techniques and methods that students can proficiently apply can be considered truly 
learned knowledge.

Without “breadth,” students will face the embarrassing situation of “seeing only the trees but not the 
forest.” In addition, without “depth,” students can only stay at the level of preliminary understanding. Students 
only know a little bit but are not proficient with the knowledge taught in the course, which will make students’ 
learning superficial and useless, resulting in the inability to apply the knowledge in their future work and 
research.

However, at present, many courses in universities only have a good design for breadth, while the design of 
depth is relatively weak. This results in students having learned a lot of knowledge, but their application ability 
is relatively weak. Due to the lack of in-depth learning, students’ learning of knowledge and technology only 
stays at a superficial level. Students’ advanced abilities cannot be cultivated [3], and their advanced abilities are 
actually the most important abilities required for their future scientific research and innovation.

“Breadth” is like a horizontal line of the letter T, and “depth” is like a vertical line of the letter T, as shown 
in Figure 1. A truly good course, a course that can benefit students, should be a combination of “breadth” and 
“depth,” i.e., a course with a “T-shaped” structure. Therefore, in this paper, we propose a strategy for building a 
T-structured course.

Figure 1. A T-structured course should have both breadth and depth

2. Proposed strategy 
Following the idea of designing a T-structured course to consider both breadth and depth of a course, we 
propose to develop the following T-structured strategies: T-structured contents of a course, T-structured teaching 
activities, T-structured examination, and T-structured homework difficulty. We take the course Optimization 
Algorithms and Intelligent Computing as an example.

2.1. T-structured contents 
The course Optimization Algorithms and Intelligent Computing mainly introduces four major categories 
of methods for solving optimization problems. They include the graphical methods, the heuristic methods, 
the analytical methods, and the numerical methods. Each category of the methods contains many different 
algorithms, so the content involved is quite extensive. The course has a wide breadth, as shown in Figure 2.

Furthermore, except for the breadth of the course, the depth of the course is also considered. Teachers 
should select one or two specific algorithms to discuss in detail and show different applications of these 
algorithms. For example, in the Optimization Algorithms and Intelligent Computing course, we select the 
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widely used algorithm, the genetic algorithm, as the method for “in-depth” teaching. We show students almost 
all the possible applications of the genetic algorithm. For instance, how genetic algorithm handles the linear 
programming problems, the integer programming problems, the combinatorial optimization problems, the 
problems with hard and soft constraints, continuous function optimization problems, artificial intelligence 
problems, feature selection problems in machine learning, hyperparameter optimization problems in machine 
learning models, network optimization problems, etc., as shown in Figure 2. This in-depth teaching can help 
students acquire a deep and thorough understanding of the genetic algorithm and help students apply this 
algorithm in future research.

Teachers can choose any other algorithm for the depth construction. We believe that choosing one or two 
algorithms for the depth construction is appropriate. Otherwise, there will be too much teaching content for the 
depth construction, which will affect the breadth construction.

Figure 2. T-structured contents have both breadth and depth

2.2. T-structured teaching activities
Teaching activities need to be constructed in a T-structured format. The teaching of various knowledge points is 
conducted in the classroom as a means of breadth construction. The deep learning of a certain knowledge point 
is conducted outside the classroom as a means of depth construction. Students are asked to practice various 
application scenarios of a certain knowledge point during their time outside class. To monitor the students’ 
in-depth learning, students are required to submit their understandings of the content they have learned on a 
weekly basis and teachers should give students feedbacks and instructions about their deep learning outside 
class, as shown in Figure 3. 

2.3. T-structured examinations 
We design the examination as T-structured, as shown in Figure 4. As the exams belong to the breadth 
construction, a closed book exam format is used for each knowledge point. As the exams belong to the depth 
construction, we adopt the form of course projects and open book exams, such as requiring students to apply a 
certain algorithm to solve a practical problem, or giving students cutting-edge problems and topics for research.

2.4. T-structured homework difficulty
Students’ homework should include challenging problems, and homework problems with an elevating nature 
can promote students’ thinking and application abilities [4]. Therefore, the design of homework difficulty should 
also be T-structured, but is an inverted T, as shown in Figure 5. 

For breadth construction, the difficulty level of homework is set to be the moderate level. For depth 
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construction, challenging problems of high level are adopted. Students are encouraged to do brain storming and 
discuss their solutions with their classmate in order to solve those challenging problems, since problem-based 
discussion is an effective way to help solve the problem [5].

Figure 3. T-structured teaching activities have both breadth and depth

Figure 4. T-structured examinations have both breadth and depth

Figure 5. T-structured homework difficulty has both breadth and depth

3. Strategy implementation, results, and conclusions
We apply the proposed T-structured strategy on the course Optimization Algorithms and Intelligent Computing 
with a teaching class of 45 students. After one semester of implementation, 5 papers [6-10] have been published, 
including 4 conference papers and 1 SCI journal paper. The first authors are all undergraduate students. This 
result indicates that the proposed T-structured strategy is feasible and effective.

In conclusion, this paper proposes a T-structured course design strategy to improve the “breadth” and 
“depth” of university courses from four aspects: T-structured course contents, T-structured teaching activities, 
T-structured examination formats, and T-structured homework difficulty. While ensuring the “breadth” of the 
course, efforts are made to enhance the “depth” of the course, helping students have a broad understanding of 
the course content and high practical hands-on ability, thus improving the classroom teaching effectiveness of 
undergraduate courses. 
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